Background: Hypertension (HPT) is a major public health problem. Many studies have attempted to investigate HPT in school children. Few, however, have targeted hospital HPT. We conducted this study to describe the epidemiologic characteristics, etiologies, management, and outcome of hospital HPT in our setting. Methods: This was a prospective and descriptive study carried out from March 01 through June 30, 2017 in the pediatric departments of two university hospitals: Centre National Hospitalier Universitaire Hubert K. Maga and Centre Hospitalier Universitaire de la Mère et de L'Enfant Lagune of Cotonou, Benin. Every consecutive patient aged 3 to 18 years who was admitted to the two hospitals for any reason had his (her) BP measured. Every patient with HPT was reviewed for demographics, history and clinical examination, and laboratory investigations as appropriate. Management was done accordingly. Outcome was also recorded. Results: The hospital frequency of HPT was 1.98% (31 cases/1565 admissions). The male/female ratio was 1.06 (16 males, 15 females). Mean age was 8.5 years ± 4.39 (range, 3 to 16 years). 74.19% patients had Body mass index within −2SD and +2SD. Only one patient had BMI above +3SD. The main etiologies found were renal: acute tubular necrosis (45.16%), acute glomerulonephritis (16.13%), and acute pyelonephritis (12.90%). Diuretics (64.5%), were the main antihypertensive drugs used. A single drug therapy was used in 35.4%, a two-drug therapy in 32.2% and a three-drug therapy in 9.6% of cases. Length of hospital stay was more than one week in 70.97% of cases. Hospital death rate for HPT was 19.35%. The outcome was not known in one patient due to exit from hospital against medical advice. All the other patients fully recovered at one month post-discharge HPT presents as a symptomatic disease in our hospitals; it has a renal etiology in most cases and has significant death rate despite treatment. Advocacy with health authorities must be the way out of issues of HPT management in our setting.
Introduction
Hypertension (HPT) is a major public health problem that contributes to early development of cardiovascular disease. According to the World Health Organization (WHO), one-third of the world's adults suffer from high blood pressure (BP). High BP is a very common problem among adults in Africa, with a reported prevalence of 38.1% among males, 35 .5% among females (the world's highest prevalence of HPT), some countries reporting prevalence rates of 50% or higher. The prevalence of HPT has increased significantly over the past decades.
There were approximately 80 million adults with HPT in sub-Saharan Africa in 2000 and projections based on current epidemiological data suggest that this figure will rise to 150 million by 2025 [1] [2] .
Childhood HPT is also a reality and has been reported to be increasing, based on literature's data from different areas of the world, with prevalence ranging from 1.1% to 30% [3] [4] [5] [6] [7] . Children with higher BP, especially in case of essential HPT, are more likely to become hypertensive adults [8] . Sustained high BP exposes children to the same major risk factor as adults, namely stroke, coronary heart disease and renal disease [9] .
However, data on childhood HPT (HPT) are not readily available, especially in Africa. From available information the prevalence of HPT in children continues to rise. Childhood risk factors for high adult blood pressure (BP) include obesity, metabolic syndrome, prematurity infants, and low birth-weight. The latter is inversely associated with the presence of cardiovascular disease and HPT Many studies have attempted to investigate HPT in school children [13] - [21] .
Few studies, however, have targeted hospital HPT in which it is found that HPT may be easily underestimated but can be potentially life-threatening in children; the latter can have transient hypertension, permanent hypertension or hypertensive crisis. These patients can present with no symptoms or with symptoms as banal as headache, nausea or vomiting and these should prompt primary clinicians to check BP in every patient. Major causes of hospital hypertension are renal, endocrine or metabolic disorders [22] [23] . Primary HPT cases are rare in infant and preschool-age children and there is a high incidence of obesity among children with essential HPT [24] . 
Methods
Settings, type and period of study: This study was carried out in the pediatric departments of two university hospitals: Centre National Hospitalier Un- When either the systolic or diastolic BP values found was greater than or equal to the 95th percentile, the child was suspected of high BP; so the BP was checked again twice, six hours apart. When a stage 2 high BP was found, this was checked again immediately for instant care.
The mean value of the three BP measurements was spotted again on the American BP tables. The diagnosis of HPT was made when the mean of the three readings of the systolic or diastolic BP was greater than or equal to the 95th percentile. The patients' selection is shown in Figure 1 .
BP machines used were the COMED® aneroid sphygmomanometers, with four different sizes of interchangeable cuffs. SECA® weight machine and height gauge were also used for anthropometric data. Data analysis: Data analysis was done using EPI info 7 software.
Ethical considerations: Families and adolescent patients received detailed information about the course of the study. Their consent was required before any inclusion. All investigation tests were charge-free for every hypertension patients included in the study.
Results

Epidemiologic Characteristics of the Sample
Thirty-one children with HPT were included in the study out of a total of 1565 admissions (24 cases out of 909 admissions in CNHU-HKM and 7 cases out of 656 admissions in CHU-MEL). The hospital frequency of HPT was thus 1.98% (2.64% at CNHU-HKM and 1.07% at CHU-MEL).
The male/female ratio was 1.06 (16 males, 15 females). Mean age was 8.5 years ±4.39 (range, 3 to 16 years).
The mean weight was 23.5 kg ± 12 with (range, 11 to 61 kg). The mean height was 132 cm ± 25 cm (87 to 171 cm).
Twenty-three (74.19%) patients had Body mass index (BMI) within −2SD and +2SD. Seven (22.58%) patients were below −2SD and only one patient had BMI above +3SD.
Most patients had poor social background since parents of twenty-seven (87%) children did not have social welfare.
Diagnostic Aspects of Hospital HPT
At least one other risk factor was found in 14 (45.16%) of the 31 hypertensive patients. Risk factors of HPT in our patients are as follows (Table 1) . Familial HPT and dysuria were the most frequent risk factors found in the patients of this series.
HPT was discovered during the systematic measurement of BP in all admitted patients. The most frequently associated symptoms were edema, vomiting and coca cola-colored urine as shown in Table 2 . Most of the time these symptoms were the motive of the consultation or reference of the patients of this series.
With respect to BP values, 18 (58%) patients had both systolic and diastolic HPT; five (16%) and 8 (26%) had only systolic and diastolic HPT respectively. Most cases in this series had renal etiologies, with acute tubular necrosis being the leading cause of HPT followed by acute glomerulonephritis, acute pyelonephritis and nephrotic nephritic syndrome, as shown in Table 3 .
No endocrine cause was found.
Therapeutic Aspects of HPT
Treatment was based on antihypertensive drugs, diet (low salt diet and low fluid intake). Etiologies were treated as appropriate. Bed rest was recommended for all stage 2 HPT cases. Eighty point six percent of our patients received etiologic treatment. Cases that did not receive specific etiologic treatment were: one case of glomerulonephritis, one case of acute lymphoblastic leukemia with tumor lysis syndrome, one case of brain tumor with intracranial HPT and one case of nephrotic syndrome complicated with sepsis. The latter patient died before the onset of the etiologic treatment. Antihypertensive drugs used are indicated in Table 4 . Diuretics used in 64.5% of cases were the main antihypertensive drugs received by patients with furosemide being the leading drug used.
Outcome of the Patients with HPT
Six (19.35%) patients died in hospital. The circumstances of death were acute pulmonary edema (two cases, one of which was associated with presumed uremic encephalopathy), tumor lysis syndrome with multi-organ failure, cerebral tumor, and severe sepsis in the context of pyelonephritis. Four patients, on discharge, still had HPT (two cases of nephrotic nephritic syndrome, one case of glomerulonephritis and one case of acute tubular necrosis). The outcome was not known in one patient due to exit from hospital against medical advice.
Twenty-two (70.97%) children had had more than one week of hospital stay.
Length of hospital stay is shown in Figure 2 .
All the other patients fully recovered at one month post-discharge follow-up.
Discussion
This study shows the face of HPT in two of the main hospitals in Benin. The main limitation of this study is the small sample size. A more extensive sample would certainly have enhanced the precision of this study. However, due to financial constraints regarding laboratory investigations of the cases our sample Figure 2 . Length of hospital stay (n = 31).
size was limited to 31. Nevertheless, we do think that this consideration cannot affect the validity of our results; we chose to recruit in the hospital to try to fill the deficit of information on the profile of pediatric HPT in the hospital environment which, unlike HPT in school settings, is not much studied. Though it is known that in-hospital HPT tends to be rather secondary than primary we decided to investigate both because there is no factual data in our settings, to our knowledge, to confirm this.
Hospital frequency was 1.07% at CHU-MEL and 2.64% at CNHU-HKM. The hospital frequency at CNHU-HKM was higher than that of CHU-MEL and this higher frequency could be explained by the fact that the vast majority of the HPT in our series was of renal causes (93.55% of the etiologies). Most health centers, [27] .
The choice of the age range of recruitment from three years was motivate on the one hand by the fact that recommendations are to make a systematic BP check in every child who is seen in medical setting [25] and, by the non-availability of appropriate (oscillometric) device to measure BP in children below three years of age on the other hand.
Looking at comorbidities and risk factors, we evaluated body mass index by age because obesity is often correlated with high BP [28] [29] [30] . In a study in Table 3 , all the patients in this series have secondary HPT since an identifiable cause could be found, so the relevance of these factors is questionable. Regarding diagnostic aspects, high BP was discovered during the systematic measurement of BP in every single patient being admitted to the hospital. This might explain the seemingly high rate of detection in our study versus that by Koueta et al. who found 21 cases in nine years in a retrospective study [27] In another retrospective study by Coulibaly et al. including 62 children with renal diseases in Ivory Coast, BP was taken in only 17 (27.9%) of patients [37] underlining the need to systematically screen and measure BP in every child on admission in our hospitals.
All patients were symptomatic on admission and 58% had stage 2 HPT. These are in favor of secondary HPT. Indeed, the presence of symptoms and the high readings figures are indicative of secondary HPT [25] [38] and should prompt, even when no cause seems evident, to sustainably look for one.
Ninety-three point fifty-five percent of etiologies of high BP in our series were renal, with the most frequent causes being acute tubular necrosis (45.16%), glomerulonephritis (16.13%) and pyelonephritis (16.13%). Renal parenchymal diseases are recognized as the leading cause of secondary HPT [39] [40] . The high frequency of acute tubular necrosis is probably related to the high prevalence of intravascular hemolysis with hemoglobinuria in our setting. In a previous study carried out at CNHU-HKM in Cotonou, we found that 96.2% of patients with Open Journal of Pediatrics malaria-associated acute kidney injury had intravascular hemolysis [41] .
Low salt diet was a mainstay of the treatment and was prescribed to all patients because it is considered as an essential part of high BP management. It is particularly indicated when HPT is associated with fluid retention. It is associated with a reduction in blood pressure in a range from 1 to 3 mmHg [42] [43] .
For the remaining part, every effort had been made to comply with recommendations [25] though this was sometimes difficult due to resources limitation and availability of drugs. Diuretics were the most used drugs due to fluid overload in most patients. Other antihypertensive medications classes included angiotensin-converting enzyme inhibitors and calcium channel blockers; these drugs are readily available and quite affordable in our setting.
The rate of lethality in our series was 19.35%. Circumstances of death were related to the background disease. Although some signs of HPT end-organ damage were present (encephalopathy, heart failure and renal failure), it is unlikely that they were due to HPT itself.
With regard to hospitalization, 22 (70.97%) children had had more than one week of hospital stay, with most parents (87% of cases) not having social welfare.
This lengthy hospital stay was due to the fact that, in spite of our supporting of costs related to explorations in these patients, parents had to pay for other hospitalization costs. This highlights the fact that HPT is a costly disease which has to be addressed in a resource-limited setting. Advocacy with health authorities must be the way out of issues of HPT management in our setting.
Conclusion
HPT is relatively frequent in our university hospitals and affects both boys and girls in the same proportion. It presents as a symptomatic disease, has a renal etiology in most cases and has significant death rate despite treatment. Advocacy with health authorities must be the way out of issues of HPT management in our setting.
